VEGF Receptor 2 (VEGFR2) Activation Is Essential for Osteocyte Survival Induced by Mechanotransduction.
Mechanical loading plays a key role in bone formation and maintenance. While unloading induces osteocyte apoptosis and bone loss in vivo, mechanical stimuli prevents osteocyte death through a mechanism involving β-catenin accumulation and ERK nuclear translocation. Vascular endothelial growth factor (VEGF) has a crucial role in bone formation, but its interaction with osteocytes is not completely understood. Of interest, VEGF receptor 2 (VEGFR2) has recently been shown to mediate the mechanical response of endothelial cells. The present study aimed to evaluate the putative role of the VEGF system in osteocyte mechanosensing. We show that either short (10 min) mechanical stimulus by pulsatile fluid flow (FF) (10 dyn/cm(2), 8 Hz) or exogenous VEGF165 (6 ng/ml) similarly stimulated cell viability, ERK phosphorylation, and β-catenin membrane translocation. A VEGFR2 antagonist (SU5416) or transfection with specific VEGFR2 siRNAs (siVEGFR2) decreased these events. FF for 10 min increased VEGFR2 phosphorylation at both Tyr-1059 and Tyr-1175; an effect that was mimicked by VEGF165 but was unaffected by a VEGF neutralizing antibody. Subsequently (at 6 h), this mechanical stimulus induced VEGF gene overexpression, which was prevented by siVEGFR2 transfection. Depletion of the structural protein caveolin-1 by using siRNA technology impaired FF-induced VEGFR2 phosphorylation. In conclusion, these in vitro findings point to caveolin-1-dependent VEGFR2 activation as an important mechanism whereby mechanical stimuli promote osteocyte viability.